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(54) [^wro^Hi] tmmjuz^mmmm^m^zsmm 



(57) 

mffih Ltw (?y/xfy) , Ti (f^y), v 

(ys^y^A) . Ta , Nb (^7') & 

w(^y^fy) , Ti (^y) , v 




(2) 

1 

ftmnxizx&mffiwmnmiz&^x . mmtm^ lx 
mmm&com^mm*&m.^-&&mitnmk txm 

mm&zmmjvi'xm&t txm^& ittii mm 
MT-comimiz i ^xmm^mmmmw t mmum* 

B^IKWKIiJ^tS i k twafc-t* tt 10 

[ m&s 2 ] a+^aaio:»SiiifciS«* 

SWSnxfc: =fc 4 iSffiMJl^f £ fc*s v . Bf )&z>tt*iMj 

jpxitk tTfflv\ mztkmnjicDfmmizx ->x 
muwxammm z mm. s ^mtmMTmmm^zmt^ 

SWJnxfcJ:4OT«SilJrffifc:*iUT, ^RkSSHXT 20 

«jnx*aiii*jiPii*L«>4 k k fct. miB^nmsft 
« k tufa mjm* <nmM t nmziumKjfczmznt l 
ft, ffia^pxD^ffltBSffittOftusawii^ffMi- 
4 - k ztm t -t& stwnic x h 
[it^iS4 ] mmsnx^mm^t lx. «s^k 
^•cjfesjnx*^ 3 d t iwmk r* ft 1 - 3 «o 30 

[|f*il 5 ] S5c«jnx<Dffitt£«l ( - ) . tsanxij* 
( + ) ofistt-mmsnx^tf *4*a fc t--g.it *n 
4 imcommujuzx zmmwrnxm. 
immne ] jfcwnxtctJttftiw^xwstt l 

XfciS^SHRog^ffi. 

tz&nm&m.mM.mnjLmmnm&iz x o M^--r & 1 40 

& , MJDX^^^*coitff#'lfflte^-4Jilltrt;Jax^**T 
ft?FM $ *ifcS^x«j#R£»ta h z k & < . Mxft 

^HfcBSE««*JBJiW-4 - k £mk^S!i*iif 1 -3 
IWinXfciS^lifflWaitctiV^T. M^k^tT 
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2 

£ . WMnxmmm tz «t -5 r mrisAKmsfe« k sax 

W^^iBfcAf«fl5fttfDia«**»rtW-* Z k *» 

[ 9 ] ^xamjaxt; «t o ite&ax^H^esc 

-6 jnx?g* Bfsrrsiwxwi: . jaww;**ate«HiK 
*Mpfflfc«t -5 xmrnnuummm^ mm s-frmrieisdipx 

immw i o ] m^xmunLmmmzzmmzftm-t 

k, mMcr>$mmjj*^L, Bm^m^m.is'^t&fm 

msthtxaM k . M^>vxmmmfmz\m-thw. 
m^vuxm^mk zm*.. mmMn^m^mizx^x 
fmmarAto$m&mM£L#>& kkhiz. mm^mm 
wmmk mmuJM'pnmmk nmiziu^Kmzmm 
Lib, mmmaTmmmizmmm^com^wm^mm 

[|f*ill 1] M*T'»DX!fl3llH^Mjl^ffM-r 

&MmmT.iz£&mmmfmwiz&^x. mmkm-SL 
x mmm^com^ ^mm * mm- h&mfr^hv^*? 

zmMzmt+tttatt . mm^vuxm^mmiz 

fflt «t -^-rttriBAK^ffiftMk iuxm^mmk^rsiz 

izx^mmmmmm, 

[ mOB. 1 2 ] *«aDXc7)«M^ff k lt , «S#ffi 

*§*fftTJWiiia:* if 3 i k ^^itk^-^lf^s- 

i i (D\,^tiMz§m<v&muj:t,z£&mffi!immm, 

[fi*il i 3 ] ;ftmioxc7)«±£mffi ( - ) - Siax 
ft ( + ) WffittT-m«SDX^^5 £ k £«pafc-$-*it* 
A i 2 KK^ftWmxt i 4^M^^«. 

[ H*il 1 4 ] ft* SDXtcii ft h W.W VVXWifc k L 

^4ik*1«Sfc-r* If «^ 9 - 1 1 IBtfe <0 JfcSJnXK 

[if jrii 1 5 ] mm^mmmmm t l , z cosmm 
mmvmM^muiimmmizMLx^nyj^izwm^^ 

wtMizi. *) muT-mmmz x* ^-y^L^^mm 
mj-Zft o zkzmm.k~t &m$im8^i l^u-m^ 



3 

imssi 1 6 ] mmcomuTmmmizKtt^if^m 
wmm^mtx^-t^mm^^^mmzM ix 

iLtiz t ^mt-t&mwim i sieawjwaioifc ±& 
-rotate «i , w^mm^mftmm-h 

j:mm it sua s ; t < , ajnxftaMKiSKa * 

C If *II 1 9 ] MmiiSH^o^M#Kik ttXinx 
[00 0 1 ] 

[jSHX^fiJffl^Sf] icDf&BJJX Sc^JpXSrfUfflL^ 

4, 

[00 02] 

[M*oSffi] Hi Hi, Wi«fH»Hl!lfc:J:**fflS 
HfUjnX&frj, Vol. 1 6 N o . 53 (1993) 3 

mmmmim^maxvmm^LrzmTh^ (##:* 

T^rtoteTUl&fcSfiS. lOfcMnrxflK 1 stdinxfflm 
jgTft S „ 

[0003] iieteiWNteovi-ciMlH-* . El*, iftinx 
ftfciXfNiil t «S 2 ^ntcldjmxMWB 1 5(: i 0 

5 k k fcfceE*3*u5:V«l§SW=:J: DXTTffr ( zffl 

iz-r-jmrnzti. taxjfimfth. mxm3tz 

l tfDflffifcfcv^TliJWfc: J: OXfPft l ©fH^lI? 
*i& k k fcfc:, 2raXSffi4»tf)? y/XfyWilAL, 

xf» i ^HtcKW/i-r^^^^ y/xf^s^ 

+ ) fctJ l ^T^t%-^««^f# £>-fl 4 ; k 
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4 

jDXjgt^MALT^jDx^tfa <r k izx 9 ^ -^mrnrn 
izmm^immmm^ti. ^mits^tmmim 

[0004] i>t, #JKIiM^3c»«£m-r&S'J?>3r 

Sktx, uml «MJpx^^ii^iif^^ 

( 1 9 9 3) 7 90 "fS^mtOftffiJOX^SIiir £ 

ff«»** ffiffl-rs ; fc o»*Lftmci o , x 

0 2}jdIPX^fi : oTiit^lfeffl®»l*^B!(:-ri»^T 

ft "9 , ftcoimkttMLx x vmm&mmmmimt* 
tit. 

[0005] 

x^y^k'to^S: jnx^^ALTjDX^ffd tiK Jn 
X?St;^A S fcrfURS ft. £ x ii # ^ft 

< , SSte^itx 1 i 4 ^KJ£«fT t 

xf- ^sfiSXfHSitfOAKfc: k (tjAA^^Ji k =Sr 0 , 

^nwmmzmtitt ? s * ^ ^awKojsiw^s * 
u , ^^fe^-^n < & 6 ^ i k j6» 6 , mmjnx 

zcDtzisb, mmmmi<zi.z> laamx&frofc^ 

fefc, fflmffitiSB^aSnx ( 2^SDX) ^a^g 
[0006] i wSKBIiJJB^) «fc 3 t^^iSsI 

^fV) , Ti (Jf-fy) , V (y^^'T>A) , Ta 

{?y?>v) , Nb (^7") ^rk, mmn^com^m. 

40 ^^fNO^T^AMSffi^fflv^kkt^, c (m 
fgftto « ^ -fe 5 5 «y ? x & fe B t A L tzMJM % m ^ 4 Z k 

t i o aawx«(SiiffcWffl«tt<osfv ^ssi^afflMaiK 

[0007] 

so k mi$ lx we»tt^ ft v ^^si* mm 



(4) 

5 

"3 , Jfemnx^Mtsfflfc «fc -5 TMIB#K«ffi^« k Mia 

4. 

[0008] i^:, »+mSttftfaSfci»*«tJBrft 

mm ^ l . w«*§tt<oKv^-fe^ s •/ ? ^f&^-^x io 
te-fe^ s -y ?xtfD3t«JB£j£jatrs tore** . 

lEMJPX^ffl £ affit^ Lih h t k fc (3 . TfrlB#«mffi 20 

«>, MfEMx^H^ffJSf&ttoiav *asM£jBjit*- 
[ooio] a/s, Sc«Jnxcomm^frfc lx, «sw 
[ooii] afc, M&uxco«tt£Sffi (-) . at&n 

X^ ( + ) cOlSttT-^SnXSrff'S i>O-C'£>& 0 
[0012] St«SDXtt5(t4^m^V^xm^i: 

fflH4fctf5T2&4. 30 

[0013] ttz, MMM^zx&mmmwzm^m 
1 1 . Miix^o^oJttf^^-f-SianftSnx*^ 

[0014] i«»BBfc:fl5*)«l«aiiXfc: iS^Wita 
M^T-MiDX!fi!)lftHt;ES»Jl^?fM^--&fe«IDX^ 

S^Mtt^Mt^M^^rftit, WS&?>8MS 40 
■Wj^tU ^*^F^»-ir^^SDXM*MfvS^^JD 
X»k » BfS<oir'fe±!6*0i^BI**^&flW't;^«SK 

Ji&MimizX o T mrl2#Kmffift«i; iDXM4>OM» 
[0015] SI+'ClMfllXfcJ: DMM^M 
^SMr^£Jt?#-*-SSnX»i:. SAW***** 50 
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6 

XOfM Hilt fir f ElttXflJfIB £ ?§M § ifffrf EM 
SDXfeSat=1frlB-tr 5 S v ?-XfDBtftJi*#jaW-$ fctf) 

[0016] ifc. ^*T»QXft»CH£MJI£ffM 

Lxmmm&nm^mfcmzBm-t&i&mfr^&mm 

WIBMJax^afflSr^S^tto^ fc t it, miEAK« 

ty>. Miawx^isBtifjBfgttcosv wsm*m& 

[0017] ffi^TlMaX^MtSCfiM^JFM 

izmMs-tz nm; wx&&&&k . ScSidxo^ 
«t -5 -r msz&mn&mK t mxm^^m t com 

[0018] ±3t. mntnx.com$mi*t lx. mtm 
[0019] ±fc, mmsnxoffi'ffiSrmffi ( - > , ma 
[0020] 4fc, aflSnxtfettsScm^vi-xmeSt 

[002 1 ] L. icO#|rfi 

?E*R«ttfc: i 0 tanx*SH * x ^ - v - y ^ U** 1 4>lk 
fllJnXSrff a fcOTibS. 
[00 22] tl«SiI«ICMtSffTJ 

[00 23] a«jDXt J;4^H^J1^4fv^^ 
Six^KHJlOlEWM^'JnX^^St =fc 0 &3?+& 

Ms. muTMiom^comm-mtth-thtxcomm^ii 
sjawfcs«jio:*»Tr4 » tiwe 

tc&WM^ JFM-T4 fc eo-Cft S . 
[0024] 4fc x figjDX^O^OittfL^rV^ 3 & 

x df ^ - y rmm & g^s-r 4 ^° 5 ^ - 9 * iBtrr 4 IB-it 
ffix , Miax^co^ojt^T^M^^m^jst 
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n@M$:WWrt& c\bl/Zj: 9 , fo£>frt#>mm-£tifzm 

[00 2 5] ±tz, mui:mmm^cr l mmmmti±±.m 

[00 26] 

«£«ffii:LTfflv\ ^fft£F;T£Sitr*^£^£iPX 

[0027] ttz. mmm&com\^7 s >y ^xm^z 
?x<w$mm*j&$&h<, 

[0028] &tz. K*J:i^ttiS«tt«B^M 
■fe 5 5 -y ? X»5fs £?IA L . StSlPXW^ffl t =t 

nuTM^commt comizit^Bcmz^itLtb. mm 
mmmizmmm&com^mm^mm-^ . 

[00 29] JfeSSnXCDS^fefri: LT\ mffi* 

[0030]4fc, ®cmsiixoffitt^«ffi < - K KOn 
+ ) oSttTflWBnifcfr a ifc fcJ: 9 , Wdrax 30 

[0031] &tz. wxxcLiztin^mwvvxm^t 

ffli^s i 1 1 «t o . sanx«i^iirfc3Sc«**jpjjW-4 . 
[00 32] JkWWXtcJ: *^a*Bl*ffv^ifi 

b § , MJDX^O^Oitff^ffl^^iilWtSDX^^ 

ti^lSS*ufe«dllo:«fl^K*liWa4i fc=3r< , MJnX 
ft*Hfc:iS««*JI9ja^&. 40 

[0033] zcomfiiz&tf ^mmmjuz x zmmmm 

gill U«i:*S-&LTW«f§tt<OWV^JRflSB»*Jgjitr 

fifis-rsiDxwt . mfecDiL-hitfmmztt&mm 

[0 0 34] £tz. 5 -y^xm^i: 
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nmmiz «t -p TManxtjisH^^Ms^-sanxftisH 

[003 5] UaffcHr^LTWeffitt^Sf^JRfl: 

WMJLmmm\,zwmm^m^m.m*wm-th . 

[00 36] ifc, K*kS£ltrLT»^1±^«V^<ffc 

IHfc-ffc^ElBtf^*** i fc £ J: 9»Xft|ftHfc^ 
[00 37] i7t. Jfe«jDX<75fl:M^f+i: LT, 

rm^mzxMMJLit'no z tiz^^^ mmimm 
[0038] tfz. Sttnxoffitt^mffi (-) .ma 

Tm ( + ) tf)ffi4-etSt*jnX£rfT 5 i i: t J: 0 . MJDX 

[0039] ±3t. mmnx.i,z}3if&tmsvuxnm.b 

[0040] £fz. iS^*W«tltL, ^CD#.M 

•fr s i a m miff o mtmmw^mzmx. , **»e^w 

xtffaifcfcj:o. Sdipxwisffltesc^jt^^-r 

[oo4i] ttz. mm(owsax.mmmizn-t^m 
WAizjK t xft^t&n&nnttfa^mmtztf vxm 

tzztizx*), mnjMmmizimmitmm-h . 
[0042] swjnxt j: zmmmmzm^m 

§ sfx^3J«Jl^ttW*^JPX«f ^cosgjgfc i o h 

^Ktzm\nmm^m^ zb%<. mtcamrn 
[0043] i.tz. munmcomzomff t^vi ± ^ * 

X =3f -v - > 9 l&fe Sr ^S-t 4 * n° 9 ^< - * Sr IStTT 4 f Btt 
, »JPX^i^|^*Ojtfi : *igH4#-r4iilB?£Jfe 
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[0044] & tz , ttliai^IJH f± ± JD 

i^isib#^t5 i kt;=t o , WM^mm^mmzm 

o 

[004 5] 

-r h „ a i (i z (DWRcommm i snxt j; s *ib 

izzKiBtizztLtzmmmfmnm. 3i±c (mm) ^ io 
<#^r-r-&mamst«jpx?fl, 4iiMScom*ffl*ffi^ 

mmx $\<mm * tf -5 z ttigw^a , 6 jixfi*^* 3 ? 

77ft (xTrft) f^£fT-3fctf>tf>x<r— 77K 7JiXf£ 

8 « X f— 771- 6 ffloERc S ti3r v «rt - * - £ §iJW 
-f &xfflr?-— #TX7\ 9{iY-f-7";P7ffloH^§ix 
^r^M^-^-^SW-f-i.YKi-^-^'r^r. 1 0<i 

jDXff , 1 KiCNC MffllilB . 12iiCNC fflfflgM 

1 1 rt«teRw-&*u ^ffl^afflmffi2fcj;ssiixi»ffc 20 
^a^Hfflms 2 1 j: ssDx^fc^mffi^txTo^'7 

a (NC7n/5A) frttRtSWemigSi 2fc«ttt 
£ «ffi«l»£fiSffl CAM, 14 (i JPXM 3 & ffiHteffite 
JPXMffi^B. 1 5 JiMI 5«ftfeMljM k flDXJffi 

[0046]^ «rff . Xft* 1 li 
MSnxSrft amxgtT, -SMUSnx, JWflniSriftc 30 

V ^ . i WtfJBfcDXftSft 1 2: JnXff 1 0 rtfc-fe >y h "T 

4izxK> mmmmmnm 2 $■ z ttggi&fgs 5 t=jR#tt, 
flnx£iSKfr$-.&. Jnx*, inxfti ocidTi^Kffl 
srx#^H^js-ri.w^+^oMoc (j)at) 

mmmmmn^ nz x ^xwsmijmizx sjux^h 
fcaraftteSr^iafcjmfcff-s. cnc 
Mffliss 1 1 ftmzmi&titzmsmmmmmm 1 2 « 40 

afe <o ^ t * W^SfiKiiU^tEffl C A M 1 3 x *> X fftjfc 

[0047] SnX*, fltfEtJ: "3*&£LfcSRx*A'=¥- 
D , SffiWtT* STi ( f - ? y ) ififfilMftntn 
J38ft£&mt& k k XtHWaSfcfMM-4 o 4 
fc, IMiS£iinX?g3CD4»tf)C (K8R) j^&ttos&x*^ 

k IfrlBJpx^tffc X y'iffiiatfti U;Ti 
( + 9 y ) k <rm<r>\v¥WJb \z ±15, Ti <Dm.itm ( t 50 
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i c ) #»jR3*u XfNS«1iFt«HnRi»q»SS*i 
[0 048] «SkLT. Ti (Wy) 

mrnvm i «a^fH*ciH^T* ^> . b^mjiix^ 
•t&cDtf—mmx$>&, -73, ^mtw^idt:, mis 

LTT i AK*ffl^fc«^. EEttfWSK)«^f:itR 

lt , xfH*ft®t=ff v\«bhi*»js^-4 i t immx- 
h & tiuT-&&mT$> & cox 1 maiKD^-xwm^ 

[ 0 0 4 9 ] 3riX XiBHSIfiJT-fi:, Wt^T i « 
HSrfflv\ X#^H^a^rini^^^^>-t^%JnX 

*itd«*ij?tfc3&«, t i «t K>$m%kimmz$> 
fr&xBmztifzwmmm%fti£L. mmmmzno x 

[00 50] tfz. nmz^M-th^Mb LTi±. T i 
(i-?y) WHz^ v (y^^A) , Ta (?y? 

>v) , w (^mfy) , Nb (-*^) %t\ mm 

TitNb iu-SLtzf&ftcowmxmm 
ft 0 z b £ <£ "5 , nffiMHJi fc eso^*affi^asto 

Btt^Ktti^i. 4fc. Vtfi^tiifctiiJTDr 

§ , WSftgp n ° n o^H^JB L^^ffiSS^ff 3 ; b ^X"§ 
^X#%j^H®a^v^T{iW«atcJ: 

Ltzm®mzmm-&zbtfxz&. ttz. Taimm 

*a^tfe«fli*ffl^*i fcfcJ: 0 , XM^ffitcT i 

[0051] tfz. m9mamttz&^xiz, mmt l 

ft^?f t ^L^7j<^DX^. 4 if, C (ft*) ^^<#W 

■f-Sfl&^JnxM^ffl^ti. H*=MjS«*«»6*L&. n 
izztikcviUJMZm^&ZblzX'O . ikMv>fm<v% 
v > , JDX Sr ft -5 ; k 3&*T & h o 
[00 52] i -5 L3t, AiWe-ftflj^je^f 4fcft<0ik 
mSK k t X \$ , «£K t°- 9 , i W wz. Wtffi 

%£>ibxmwx$>&<, mmtsmztfoizmix 

%h c\ b *»ifisrcft s . in 2 , m 3 ^xsts i If* 
ae-^tit^*«is«!a« (t i c*) ^H^fgttfc 

± § L/c & <0"C» . H*p§ttl±XfPH( 

1 fc LxmnmMizmmwm^mmLfzt^comwM 
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1 1 

t H* S 2 0 ju m R m a x JBlTOfB* t V liB • 
f£l4tof*jX^Ji^iXl>^toto, 0 0// s e 

c £Lkoi§£-t;r{±Jnxffi& if, § tttmzMfcti bbi> 

X'Vl-xmk LT{±5— 5 0 0// s ec^tfflm 10 
sfcH#* & . 4 ft . «Sttt — ^(C?UTU-2 0AI 
JKtfM iLK <r it £> toliHoflM; ^kx £ ffl £ i k 
ti^ SnxH^ttto&^ftffiMaJi^^ix^ 
[00 53] ; 3 Lfc, WatlLtfi, 

J; d&t^rODl^f a =t 3 ^-Sk^U-ft^M® 

[0054] 4 ft . maaogw^i^ o s#p B i & £pm# 

ast**"* . ^ tofttofla *»K£ fflfiffl-c^jaw- 4 
iffltttf-HWifc < 8!®Bli Jt«W fc * v>Jf k % § . - 

mmmmm) nmittjdp'xvm 30 
mtmmmm, mm^mim^-t. zcozoizwsLZ.-h 

Er&*Jnx«Btfflv^itt«J:"9» #£>toT2WJ: 
^WSrilA-tf-f . T i mffi-C'SDX^ 3 ^tout 
to. Ji tft*»fe«aUr^±J& t 0 »4XD-7«tD 

«#£fflif>4tf>#— jRWC* & . ®Stosv«^?§BH 
it*>X^0iJld) k L-Tti, 1 A/ju s e ciilTtoM^ 
-T^toS^^{±. 7,A 7fy/if(:j:^x^-7 

i> , *> 4 g*0>S&aj&*f$ . 4 ft\ *S»0>»¥ 

0 . J: 9 i$t$g2:fiffiM3g£#£ i l> . 

[0 0 5 5] 4ft:, HStiMStttcJ; 4^HMJlffito 
HJKtoiH, Lft t> cvx-fo I. H J: 0 . flffiffitt 50 
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1 2 

lzm\ 4ft\ b-h-9">f ^;H*«*ffofclSafc. t 
ffiffitt (-) •C-to^lto^liJitt^<. ?9-/?tolfe 
£*>;|M3rj&»-afc. Mffifi (3SSK) ^/l^fCM* 

mzft-? ft: t> to t, ibK v £>ftT ^ * . irax 
ifck LTi*ai«lliiX«*ffl^4«#JiWWNfflfc:J: S» 

*«^Lfcfctf>Sflft>&*£, (-) T'tiX^ 

IIW^*KX^-4 i t S . 

[0056] xiemstoff^k Ltii. pji8bej«, 

&t>HBXifTo i k t= i D , ftH?m^to|g 

X. +fLLfflfcUimtt£. ttXiDX. ^HMflffl^lulE 

[00 57] *iax^ii-jK^^fii#?S«M^^fflv^ 
TJax^ff3ft:to. f$(^W^KVS(cJ:&^fiyi£ 
ff -3 »&(c-3V^ l± s flSico^* WE Ltttfti JDXS- 
ffajaK* 1 **. -r=5:^*>, aniHfcWSr^flftl (XY 
*r*F) izx^-Y-yy'MT.Zfto b. WBffg&fflMz 

fmv. vm^mbtc&tztb, meiz^-tzoizmjm 
m x Y^rffijtciifi 1 ^-^ rk tBfjg4WfJt«sji^s-rt 

(Zlftjrifti) £tt®H9£fTd,rk£J: | 9. Sv^HWto 

id^trapx^fld.ik^io. msto4f§^[B] 

4. 

[0058] tfz. *mMMX*<F> J MX.cn>mffltb tx . m 

mm^iimmzmmtffthti&tiK g*msnx.&fto t 

mBAZ^i-* Ht*J^T*Btt (-) l±BnXBW«»6 
ixTLtofttikSr^L'CV^, ULiKOii:^, 

* i ttoiast-c43<^^'fc4. a^«x^toi^*to 
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discharge machining, and forming a reforming layer of metal carbide on a 
surface of a work to be processed. 

SOLUTION: A locus movement control device 12 controls transverse 
movement of a surface treatment electrode 2 on the basis of electrode pass 
information prepared by a CAM 13 for producing locus of electrode motion. 
During the processing, Ti as electrode material is put afloat in processing 
fluid by thermal energy generated by electric discharge and attached to a 
surface of a work to be processed 1 . At the same time, C (carbon) in the 
processing fluid 3 is decomposed by the thermal energy of electric 
discharge and separated from the processing liquid. Carbide of Ti is formed 
by chemical reaction between a decomposed carbon and Ti in the fluid and 
on the surface of the work 1 , and a hard film is formed on the surface of the 
work 1 . 



COPYRIGHT: (C)1997,JPO 



file:///CI/Docutnents%20and%20Settings/gevans/My%20Do...353_2008-08-26_JP_09019829_A_M_ Accessible Version.htm (2 of 2)8/26/08 1 1:23:54 AM 



